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1  | INTRODUCTION

Venous thromboembolism (VTE), including deep vein thrombosis 
(DVT) and pulmonary embolism (PE), is a common, potentially fatal, 
yet treatable condition and is the third leading cause of mortality by 
cardiovascular disease.1-3 Up to 5% of the population will experience 

VTE in their lifetime and this incidence increases with age for both men 
and women.1-3 Anticoagulation is the mainstay of acute VTE therapy.4

After completing 3- 6 months of anticoagulants for acute VTE, the 
risk of recurrent VTE varies depending on the presence or absence of 
transient factors contributing to the index event. In those with pro-
voked VTE, i.e, a VTE that is attributed to reversible or temporary 
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Abstract
After completing anticoagulation therapy for acute venous thromboembolism (VTE), 
patients with unprovoked VTE are at increased risk of recurrent thrombotic events. 
Recent studies suggest a risk of nearly 10% in the first year after stopping anticoagu-
lants and 30% at 8 years. Therefore, it is important to consider extended anticoagula-
tion for secondary prevention in these high- risk patients. While several oral 
anticoagulants are available for this purpose, there is limited information available 
regarding the optimal agent to minimize bleeding risks and maximize efficacy at VTE 
prevention. This review article summarizes the evidence available for Vitamin-K an-
tagonists (VKAs) and direct oral anticoagulants (DOACs) for extended treatment of 
VTE. We also introduce the COVET trial, the first head- to- head comparison of VKAs 
to DOACs, rivaroxaban and apixaban, for extended management of unprovoked VTE.
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Essentials
• Patients with unprovoked venous thromboembolism (VTE) are at increased risk for recurrent VTE.
• Oral anticoagulants reduce this risk substantially but carry a risk of bleeding.
• Limited data exists regarding the safest and most effective oral anticoagulant.
• Additional direct comparison trials of oral agents for extended treatment are needed.
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factors such as recent surgery or major trauma, the risk of recurrence 
at 1 year is 1% and patients can safely discontinue anticoagulants.5 
However, more than half of patients have unprovoked VTE events and 
the risk for recurrent VTE is substantial, reaching 10% in the first year 
after stopping anticoagulants, 5% in the following year,6 and 30% at 
8 years.7 The associated case- fatality rate of recurrent VTE is 3.6%.8

The International Society on Thrombosis and Haemostasis (ISTH) 
suggests continuing anticoagulation in those whose risk of recurrent 
VTE 1 year after stopping treatment is >5%9 and oral anticoagu-
lants effectively reduce the risk of recurrent VTE by 80% to 90%.10 
The 2016 American College of Chest Physicians (ACCP) guidelines 
suggest extended oral anticoagulation in patients with unprovoked 
VTE and low- moderate bleeding risk.4 It is important to note that 
the ACCP guidelines make a stronger recommendation to avoid 
prolonged anticoagulants in high bleeding risk patients, defined as 
an annual major bleeding risk of >6%.4 Patients deemed to be high 
bleeding risk are those with at least two of several risk factors such 
as age >65, prior bleeding, (metastatic) cancer, liver or renal failure, 
thrombocytopenia, prior stroke, diabetes, and anemia. This cate-
gorization strata has not been validated, but is based on available 
evidence on the risks of anticoagulation- associated bleeding.4 With 
continuing anticoagulation comes the potential harm of major bleed-
ing which is fatal in around 11% of cases.8 In recent years, the relative 
safety of DOACs over VKAs has led to a consideration for extended, 
rather than limited, duration anticoagulation therapies for VTE.11 
The next important question to consider is which anticoagulant to 
choose to balance the benefit of preventing recurrent VTE and min-
imize the harms of bleeding? This review article summarizes the ev-
idence available for extended antithrombotic treatment of VTE and 
introduces the COVET trial, a direct comparison of VKAs to rivar-
oxaban and apixaban, for extended treatment of unprovoked VTE.

2  | ORAL ANTICOAGULANTS

Vitamin- K antagonists (VKAs) were the only class of oral antico-
agulants for many decades, and were therefore the standard of 

care for extended treatment of VTE. In the last decade, direct oral 
anticoagulants (DOACs) have been studied and approved for use 
in the secondary prevention of recurrent VTE. These include the 
direct thrombin inhibitor dabigatran and direct Factor Xa inhibi-
tors rivaroxaban and apixaban. Acetylsalicylic acid (ASA) is the only 
antiplatelet agent to be evaluated in secondary prevention of VTE. 
Randomized controlled trials (RCTs) have compared combinations of 
ASA, full dose and reduced dose DOACs, standard and low- intensity 
VKAs, and placebo for prevention of recurrent VTE. Figure 1 sum-
marizes antithrombotic therapies available during the phases of VTE 
treatment.

2.1 | VKAs

VKAs have been the mainstay of oral anticoagulation for extended 
therapy. Low- intensity VKAs do not reduce recurrent VTE rates as 
effectively as standard international normalized ratio (INR) range 
2- 3 and do not lead to lower bleeding risk.12 A recent RCT of pa-
tients with unprovoked PE treated with VKAs for 6 months and 
then randomized to either an additional 18 months of VKAs or pla-
cebo13 confirmed previous trial findings6,14–16: extended VKA ther-
apy reduces rates of recurrent VTE during treatment only; once 
anticoagulation is stopped, rates of recurrence return to the same 
as those seen in patients who are treated for shorter duration.

Treatment with VKA presents many challenges including drug 
and food interactions, and a narrow therapeutic window requiring 
regular laboratory monitoring. These can be burdensome for the 
elderly and those with comorbidities who require intensive mon-
itoring and dosing changes. While VKAs are inexpensive, safer 
monitoring practices are needed given their association with po-
tentially fatal bleeding.17 DOACs offer efficient anticoagulation 
with predictable pharmacokinetics without the need for routine 
laboratory monitoring. In VTE patients without active cancer, 
guidelines suggest use of DOACs over VKAs.4,18 Dabigatran, ri-
varoxaban, and apixaban have all been evaluated in secondary 
prevention trials showing reduced or similar VTE recurrence rates 
vs comparators. Edoxaban has not been evaluated in this context. 

F IGURE  1 Antithrombotic dosing during phases of VTE treatment. ASA, acetylsalicylic acid; BID, bis in die, twice daily; INR, international 
normalized ratio; LMWH, low molecular weight heparin; VTE, venous thromboembolism. 
*LMWH is required for 5-10 days prior to starting dabigatran or edoxaban; †30 mg daily if CrCl 30–50 mL/min or weight < 60 kg; **Dose 
reduction may be considered after 6 months of therapy; ***Less effective than alternative options available.

Apixaban 10 mg 

Initial Long-term Extended

(0 to ~7 d) (~7 d to ~3 mo) (~3 mo to indefinite)

BID x 7 d;

Rivaroxaban 15 

mg BID x 21 d;

LMWH for min 5 

d* and INR ≥ 2 

for 2 d

Apixaban 5 mg BID;

Dabigatran 150 mg BID;

Edoxaban 60 mg daily†;

Rivaroxaban 20 mg daily;

Warfarin for INR 2-3

Apixaban 5 mg BID or 2.5 mg BID**;

ASA 81-100 mg daily, if anticoagulation not possible***;

Dabigatran 150 mg BID;

Edoxaban 60 mg daily†;

Rivaroxaban 20 mg daily or 10 mg daily**;

Warfarin for INR 2-3 or INR 1.5-2***
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Baseline characteristics and summary findings of DOAC extension 
trials are in Tables 1 and 2, respectively.

2.2 | Dabigatran

Dabigatran is the only DOAC to be compared to VKA for extended 
treatment of VTE. In the RE- MEDY trial,19 patients deemed to be 
high risk for recurrent VTE were randomized to dabigatran 150 mg 
BID vs VKA target INR 2- 3. Rates of recurrent VTE were similar be-
tween the dabigatran and VKA groups. Safety outcomes such as 
major bleeding (MB) and MB or clinically relevant non- major bleed-
ing (CRNMB) were twice as low in the dabigatran group as in the 
VKA group (Table 2). Although dabigatran was similarly effective 
and had few bleeding events compared to VKA, acute coronary syn-
drome was more common in the dabigatran group than VKA group 
(0.9% and 0.2%, respectively; P = .02).

Simultaneous to RE- MEDY was the RE- SONATE trial, a 
placebo- controlled comparison to dabigatran for extended treat-
ment of VTE.19 Not surprisingly, anticoagulation with dabigatran 
150 mg BID significantly reduced the rate of recurrence com-
pared to placebo by >90%. Although MB events were similar be-
tween the groups, MB/CRNMB events were significantly higher 
in the anticoagulant arm (Table 2). There were no differences  
in acute coronary syndrome with one event occurring in each group.

2.3 | Rivaroxaban

The EINSTEIN- EXT Study was the first to compare a DOAC (rivaroxa-
ban) to placebo for extended VTE therapy.20 Standard dose rivaroxa-
ban 20 mg daily was compared to placebo for a median duration of 
265 days. As in the RE- SONATE trial, anticoagulation was superior to 
placebo for reducing the primary efficacy outcome of recurrent VTE 
events, with one recurrent event being a fatal PE in the placebo group. 
MB was the primary safety outcome which occurred only in patients 
on rivaroxaban and all events were non- fatal. MB/CRNMB events were 
significantly higher in the rivaroxaban group than placebo (Table 2).

To determine whether a reduced dose of rivaroxaban 10 mg 
daily is as effective at lowering risk of recurrent VTE as rivar-
oxaban 20 mg daily, the EINSTEIN Investigators conducted the 
EINSTEIN CHOICE trial randomizing patients to rivaroxaban 
20 mg daily, 10 mg daily, or ASA 100 mg daily.21 Unlike the 
EINSTEIN- EXT study, only a minority of patients in EINSTEIN 
CHOICE had index VTE that was definitely unprovoked (75% 
vs 40%, respectively) (Table 1). The primary efficacy outcome, 
symptomatic recurrent VTE (fatal or non- fatal PE, and DVT), was 
significantly lower in both rivaroxaban groups (Table 2). MB was 
the principal safety outcome and rates were similar between all 
groups (Table 2). The composite of MB/CRNMB rates were also 
similar and not statistically significantly different (Table 2). While 
these results offer reassurance that either standard dose or re-
duced dose rivaroxaban are more effective and safer than ASA, 
transferring this data to the clinical realm requires careful patient 
selection. This trial was not powered to evaluate direct compar-
ison of rivaroxaban 20 mg vs 10 mg. Furthermore, patients with 
provoked VTE generally have lower risk of recurrent VTE; thus 
it is unclear if rivaroxaban 10 mg is as effective as rivaroxaban 
20 mg in unselected high- risk patients with unprovoked index 
VTE.

2.4 | Apixaban

AMPLIFY- EXT randomized patients to three groups: standard- dose 
apixaban 5 mg twice daily, reduced- dose apixaban 2.5 mg twice 
daily, or placebo22 for 12 months of extended treatment. Although 
the primary efficacy outcome was a composite of symptomatic 
recurrent VTE and all- cause mortality, the secondary outcome of 
symptomatic recurrent VTE (fatal and non- fatal PE, and DVT) is re-
ported, for ease of comparison to other DOAC trials. Use of both 
standard and low- dose apixaban was statistically significant at re-
ducing rates of recurrent VTE compared to placebo (Table 2). The 
evaluation of safety with MB and MB/CRNMB rates were similar 
and not statistically significantly different between treatment 

TABLE  1 Characteristics of DOAC extension trials

Study
Comparator 1 
(Treatment and n)

Comparator 2 
(Treatment and n)

Comparator 3 
(Treatment and n)

Duration 
of OAC for 
Acute VTE 
(months)

Mean Age 
(years)a

Unprovoked 
VTE (%)a

Recurrent 
VTE 
eventsa

Major 
bleeding 
eventsa

RE- MEDY Dabigatran 150 mg 
BID (n = 1430)

VKA, INR 2- 3 
(n = 1426)

— 3- 12 54/55/- Not 
reported

26/18/- 13/25/- 

RE- SONATE Dabigatran 150 mg 
BID (n = 681)

Placebo (n = 662) — 6- 18 56/56/- Not 
reported

3/37/- 2/0/- 

EINSTEIN- 
EXT

Rivaroxaban 20 mg 
daily (n = 602)

Placebo (n = 594) — 6- 12 58/58/- 73/74/- 8/42/- 4/0/- 

EINSTEIN- 
CHOICE

Rivaroxaban 20 mg 
daily (n = 1107)

Rivaroxaban 10 mg 
daily (n = 1127)

ASA 100 mg 
(n = 1131)

6- 12 58/59/59 40/43/41 17/13/50 6/5/3

AMPLIFY- 
EXT

Apixaban 5 mg BID 
(n = 813)

Apixaban 2.5 mg 
BID (n = 840)

Placebo (n = 829) 6- 12 56/57/57 91/93/91 14/14/73 1/2/4

aComparator 1/Comparator 2/Comparator 3 (where applicable).
BID, bis in die, twice daily; DOAC, direct oral anticoagulant; INR, international normalized ratio; VKA, vitamin- K antagonists; VTE, venous thromboembolism.
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groups (Table 2). The AMPLIFY- EXT trial provides reassurance that 
low dose and standard dose apixaban reduce the risk of recurrent 
VTE in high risk patients, without an increased risk of MB; however, 
it was not powered to directly compare the two doses of apixaban 
to each other.

2.5 | Aspirin

Two trials have evaluated the efficacy of ASA 100 mg daily for 
secondary prevention of recurrent VTE. The WARFASA23 and 
ASPIRE24 trials were both placebo- controlled trials in patients 
with unprovoked index VTE who had completed anticoagulation 
treatment. The primary efficacy outcome was symptomatic recur-
rent VTE (fatal or non- fatal PE, and DVT) and MB the safety out-
come in WARFASA, while ASPIRE used MB/CRNMB composite. In 
WARFASA the rate of recurrent VTE in the ASA group was nearly 
half that in the placebo group (Table 2) and MB rates were the same 
in both groups.

The ASPIRE trial24 was unable to meet its original sample size 
due to slow recruitment and was reduced, with plans to pool final 
results with those of WARFASA trial. ASPIRE alone was unable to 
show a statistically significant benefit to ASA compared to placebo 
for recurrent VTE reduction. The rate of MB/CRNMB events was 
similar between groups (Table 2). Pooled data from ASPIRE and 
WARFASA showed a significant reduction in recurrent VTE24 for 
ASA use. Pooled estimates for MB/CRNMB showed no increased 
bleeding risk (Table 2).

While pooled proportions for ASA demonstrated a reduction in 
VTE recurrence compared to placebo, the EINSTEIN CHOICE trial 
clearly demonstrated an advantage of standard and low dose antico-
agulant over ASA, within limitations of the predominantly provoked 
VTE population in EINSTEIN CHOICE.

2.6 | Edoxaban

Edoxaban is the third direct Factor Xa inhibitor and the last agent ap-
proved for treatment of VTE. Like dabigatran, the acute treatment of 
VTE requires a 5- day lead in with heparins prior to starting the oral 
agent.25 Edoxaban has not been evaluated for extended therapy for 
secondary prevention of VTE. A review of clinicaltrials.gov shows no 
such pending trials for this DOAC.

3  | CONSIDERATIONS FOR CHOOSING 
ANTICOAGULANTS

The prescription of DOACs continues to increase in North 
America.26,27 DOAC use is expected to grow further because, de-
spite the lack of direct comparison trials for extended treatment, 
the 2016 Chest guidelines suggests use of DOACs for treatment 
of acute VTE and continuation of the same anticoagulant for 
prolonged therapy.4 This is a practical suggestion, yet additional 
factors may need to be considered when deciding which antico-
agulant to use.

The DOACs are expensive and this cost can be prohibitive for 
extended use. These agents will not be available in generic form for 
several years. Some patients may have private drug insurance plans 
that reduce the price absorbed by the individual; however, co- pay 
fees may remain considerable. In Canada, some provinces provide 
coverage for DOAC use for qualifying patients during acute VTE 
treatment up to 6 months. For extended anticoagulation, economic 
evaluation has not shown benefit of DOACs over VKAs,28 resulting 
in frequent transition to VKAs for extended prevention.

Patient comorbidities must also be considered when prescrib-
ing extended anticoagulation.29 Patients using medications that are 

TABLE  2 Summary of findings for DOAC extension trials

Study Comparator 1 Comparator 2
Recurrent VTEa  
HR (95% CI) MB HR (95% CI)

MB/CRNMB 
HR (95% CI)

RE- MEDY Dabigatran 150 mg 
BID

VKA (INR 2- 3) 1.44 (0.78- 2.64) 0.52 (0.27- 1.02) 0.54 (0.41- 0.71)

RE- SONATE Dabigatran 150 mg 
BID

Placebo 0.08 (0.02- 0.25) Not estimable 2.92 (1.52- 5.60)

EINSTEIN- EXT Rivaroxaban 20 mg 
daily

Placebo 0.18 (0.09- 0.39) Not estimable 5.19 (2.3- 11.7)

EINSTEIN- CHOICE Rivaroxaban 20 mg 
daily

ASA 100 mg 0.34 (0.20- 0.59) 2.01 (0.50- 8.04) 1.59 (0.94- 2.69)

EINSTEIN- CHOICE Rivaroxaban 10 mg 
daily

ASA 100 mg 0.26 (0.14- 0.47) 1.64 (0.39- 6.84) 1.16 (0.67- 2.03)

AMPLIFY- EXT Apixaban 5 mg BID Placebo Relative risk: 0.20 
(0.11- 0.34)

Relative risk: 0.25 
(0.03- 2.24)

Relative risk: 
1.62 (0.96- 2.73)

AMPLIFY- EXT Apixaban 2.5 mg 
BID

Placebo Relative risk: 0.19 
(0.11- 0.33)

Relative risk: 0.49 
(0.09- 2.64)

Relative risk: 
1.20 (0.69- 2.10)

ASA, acetylsalicylic acid; BID, bis in die, twice daily; CI, confidence interval; CRNMB, clinically relevant non- major bleeding; DOAC, direct oral antico-
agulant; HR, hazard ratio; INR, international normalized ratio; MB, major bleeding; VKA, vitamin- K antagonist; VTE, venous thromboembolism.
aPrimary outcome was recurrent VTE and fatal PE except for RE- SONATE (recurrent VTE or unexplained death) and AMPLIFY- EXT (recurrent VTE and 
death from any cause).
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strong P- glycoprotein or CYP3A4 inducers/inhibitors should avoid 
DOACs due to altered levels of systemic anticoagulant that may 
impact thrombotic and bleeding risks. Organ dysfunction may also 
impact anticoagulant choice, in particular for DOACs markedly de-
pendent on renal function for drug clearance such as dabigatran. All 
DOACs should be avoided in moderate to severe hepatic dysfunc-
tion. Gastrointestinal (GI) illness and prior history of GI bleeding may 
necessitate use of VKAs or apixaban for extended anticoagulation 
due to the higher associated bleeding risk with dabigatran and ri-
varoxaban. There is also limited data on the use of DOACs in pa-
tients with obesity and body weight >120 kg, or after gastric bypass 
surgery.30

Lastly, in the patient who agrees to remain on indefinite antico-
agulants, patient preference for a DOAC needs to be measured in 
the correct clinical and financial contexts that weigh value of the 
risks of recurrent VTE vs bleeding events. Patients who display non-
adherence to VKAs are not ideal candidates for DOACs because 
missed doses of these shorter acting agents lead to greater risk of 
recurrent thrombosis, compared to a missed dose of the longer half- 
life VKAs. Dosing frequency may be of concern for some clinicians 
and patients, so for those who are poorly compliant with twice- 
daily medications, once- daily rivaroxaban may be the right choice. 
Education and engagement of patients in their treatment plan will 
facilitate regular follow- up visits and medication use. Availability of 
reversal agents is also expected to allay concerns of bleeding and 
extended DOAC use.31

4  | LIMITATIONS OF DOAC TRIALS FOR 
EXTENDED VTE TREATMENT

There are several limitations to these trials that do not permit ease 
of data transfer to clinical practice when determining which patients 
are high risk and may benefit from secondary prevention. These 
include heterogeneous patient populations of both provoked and 
unprovoked index thromboses, selection bias, variable treatment 
durations, and most importantly, lack of direct comparisons between 
DOACs. Indirect comparisons via network meta- analysis show that 

dabigatran, rivaroxban, and apixaban reduce risk of recurrent VTE 
by more than 80% and are associated with mild- moderate bleed-
ing risk.10 These gaps in evidence highlight the decisional dilemmas 
faced by patients, clinicians, and policy makers.

We recently initiated a clinical trial that is a head- to- head com-
parison of anticoagulants for extended treatment: the COVET 
Trial (Comparison of Oral Anticoagulants for Extended VEnous 
Thromboembolism; NCT03196349). This pragmatic trial is a multi-
center collaboration between Canadian and U.S. investigators and 
is sponsored by Patient- Centered Outcomes Research Institute. 
COVET will randomize patients with unprovoked index VTE who have 
completed 3- 12 months of oral anticoagulation to rivaroxaban, apix-
aban, or warfarin for 12 months of extended treatment (Figure 2). 
The dosing of anticoagulants is based on currently approved dosages 
by Health Canada and the Federal Drug Administration for the ex-
tended treatment of VTE. Patients are recruited from the outpatient 
clinic setting and eligibility criteria are less stringent than Phase III 
RCTs of DOACs (see online appendix). The primary safety outcome 
is clinically relevant bleeding events and the primary efficacy out-
come is recurrent VTE. We anticipate this trial will demonstrate that 
rivaroxaban and apixaban are safer than and as effective as warfarin.

In summary, while awaiting the results of the head- to- head 
COVET trial for extended treatment of unprovoked VTE, it is essen-
tial to remember that anticoagulants are more effective than aspirin, 
and compared to no treatment, apixaban and rivaroxaban will sub-
stantially reduce the risk of recurrent VTE. Future studies, includ-
ing the COVET trial, will determine whether simplicity and safety of 
DOACs make them the strongly preferred choice for extended VTE 
management.
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